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(54) DATA CARRIER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an average ID 
retrieval time in the case of performing anti-collision by 
making an interrogator successively transmit four 
specific response requests and to stop a response to a 
data carrier (slave unit) which does not transmit a 
response afterwards. 

SOLUTION: An interrogator transmits a multi ID 
recognition command and sequentially transmits a 
response request signal. A slave unit which has HH in 
the 1 st and 2nd bits of a self-ID returns a response 
signal. It stops a response to slave unit which does not 
return a response after that. When a response signal 
does not come back from all slave unit, the interrogator 
continuously transmits the response request signal. A 
slave unit which has HL in the 1st and 2nd bits of a self- 
ID returns a response signal. If a response also does not 
come here, the response request signal is continuously 
transmitted and a slave unit having an ID of LH 
responds. If a response also does not come here, the 
response request signal is continuously transmitted and a slave unit having an ID of LL 
responds. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] When searching the data carrier which exists in response area based on the ID 
number which consists of two or more bits assigned for every data carrier The 1st step 
which takes out directions from an interrogator so that a response may be returned after 
the time delay as which the data carrier in which one data pattern chosen from four 
combination patterns of the 2-bit data with which ID of each data carrier continues exists 
was determined beforehand, When there is a response from at least one data carrier, while 
forbidding the response of henceforth in the same sequence to the data carrier which did 
not return a response The 2nd step directed from the appearance interrogator which 
makes the retrieval bit of the data carrier which answered shift to the following 2 bits, The 
data carrier search method characterized by repeating until all the bits of said ID end the 
3rd step which chooses from every cordless handset other data patterns which are different 
from said four combination patterns when there is no response, and repeats said 1st and 
2nd step. 

[Claim 2] When searching the data carrier which exists in response area based on the ID 
number which consists of two or more bits assigned for every data carrier, an interrogator 
While carrying out sequential transmission of four response demands according to a 2-bit 
continuous data pattern When there is a response from at least one data carrier to each 
response demand, it transmits to the first portion of the next response demand including 
response check data. A data carrier When there are no response check data in the first 
portion of the received response demand and the same data pattern as a retrieval data 
pattern is in the bit for retrieval of self ID When response check data are in the first 
portion of a response demand which returned the response and was received in the second 
half section of a response demand For the data carrier which already answered a letter to 
the response demand, the data carrier which did not answer a letter in a response demand 
while changing the bit for retrieval into the following 2 bits is a data carrier system 
characterized by suspending the response in the sequence henceforth. 
[Claim 3] The data carrier system characterized by answering when searching the data 
carrier which exists in response area based on the ID number which consists of two or 
more bits assigned for every data carrier, and a response check is performed by part for the 
first portion of the sending signal of the predetermined bit which an interrogator outputs 
and a data carrier hangs a modulation on said sending signal in a part in the second half. 
[Claim 4] When there is a response from a data carrier, while transmitting a response 
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acknowledge signal from an interrogator and directing carry of the bit for retrieval to the 
data carrier which answered The 1st period which directs prohibition of the response by 
the sequence to the data carrier which did not answer, The ID number which consists of 
two or more bits assigned for said every data carrier using the 2nd period which returns a 
response from said data carrier when the data pattern which is the period which follows 
said 1st period and corresponds to the bit for retrieval existed Are the data carrier system 
with which the cordless handset which exists in a radical in response area is searched, and 
when said 2nd period has a response from said data carrier, said interrogator When there 
is no response, while it transmits said response acknowledge signal to said 1st period, and 
transmitting the 1st different specific signal from said response acknowledge signal to said 
1st period from said data carrier Transmit the 2nd specific signal during said 2nd period, 
and said data carrier refers to the bit for retrieval of self ID, when said response 
acknowledge signal is not received from said interrogator at said 1st period. Only when 
said bit for retrieval is an applicable data pattern, while returning a reply signal, said 
response acknowledge signal from said interrogator at said 1st period to a ****** case It is 
the data carrier system characterized by suspending a response to future retrieval when 
predetermined bit migration of the bit for retrieval of self ID is carried out when the 
response is returned at said 2nd last period, and the response is not returned. 
[Claim 5] It is the data carrier system characterized by changing a data pattern one by one 
and repeating retrieval until there is a response from at least one set of a cordless handset 
about four data patterns with which 2 bits of said bits for retrieval are carried at a time in 
claim 4, and which both consist of combination of 2 -bit data. 

[Claim 6] When said the 1st period and said 2nd period are doubled and claim 5 is defined 
as retrieval time, said interrogator until a response comes from said data carrier The 1st 
retrieval time beforehand set as timing which searches the 1st data pattern of said four 
data patterns, The 2nd retrieval time beforehand set as timing which searches the 2nd 
data pattern of said four data patterns, The 3rd retrieval time beforehand set as timing 
which searches the 3rd data pattern of said four data patterns, Retrieval of a maximum of 
four retrieval time by the 4th retrieval time beforehand set as timing which searches the 
4th data pattern of said four data patterns is repeated. Said data carrier judges whether it 
is said which the 1st to 4th retrieval time based on the retrieval start signal transmitted 
from an interrogator, or said response acknowledge signal. The data carrier system 
characterized by performing the comparison with the data pattern assigned at the 
retrieval time, and the bit for retrieval of self ID, and returning a response in said 2nd 
period according to a comparison result. 

[Claim 7] It is the data carrier system characterized by at least one side of the said 1st and 
2nd specific signal being the signal of a total bit same value in claims 4 and 5 or 6. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a system which performs ID peculiar to 
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each, or ID recognition and data retrieval of two or more data carriers with data code 

between interrogators with one antenna. 

[0002] 

[Description of the Prior Art] For example, what is necessary is just to make it the data 
carrier which came always send self ID in retrieval area in the ticket gate machine of a 
station etc. at an interrogator as for close, since only the data carrier of one principle exists 
in the retrieval area of the interrogator (or main phone) which performs data retrieval in 
the data carrier system which performs gate management etc. However, in the case of the 
system which is going to perform stock control of the goods put on the shelf etc. by the data 
carrier, two or more data carriers exist in retrieval area, and no ID of the data carriers 
which are in retrieval area by such approach can be known. Then, even if two or more data 
carriers (cordless handset) answered the signal simultaneously, the technique of the 
ability to recognize an ID code was proposed. Here, generally the approach will be called 
anti-collision. 

[0003] Invention given in JP,8*36623,A is also one method of realizing anti-collision. In 
this invention, the period when a data carrier (tag) answers is divided into two 
corresponding to the signal level of 1 bit of an ID code. For example, when the signal level 
of an ID code is "H", a data carrier answers the first period in the first half of a response 
period, and when the signal level of an ID code is "L", a data carrier answers the second 
period in the second half of a response period. In order to recognize one kind of ID by the 
sequence of one ID retrieval in that case, when the data carrier which answers the first 
period exists, he is trying for the data carrier with the ID code of "L" level which should 
answer the second period from an interrogator to send the command signal for forbidding a 
response henceforth. 

[0004] If the example of the sequence of general anti-collision is shown, it will become as 
drawing 5 . By continuing such a sequence, ID can be recognized under the situation that 
two or more data carriers exist and many data carriers say that it answers simultaneously 
into an antenna with the same interrogator, by accumulating the hysteresis of the 
response period from the data carrier to the set ID code length. In addition, since drawing 
5 is the same as a thing given in aforementioned JP,8"36623,A, the detailed explanation is 
omitted. 
[0005] 

[Problem(s) to be Solved by the Invention] The time amount which is needed for ID 
recognition by the conventional technique shown by drawing 5 was large. In the sequence 
shown in drawing 5 , the time amount needed for retrieval per bit is calculated. A 1-bit 
sequence is as follows when ID is "L" level. 

(l) Response instruction transmission of as opposed to the data carrier of "H" level in ID 
from an interrogator (2) First data carrier response period (the latency time after 
instruction transmission of an interrogator is included) 

(3) Response instruction transmission of as opposed to the data carrier of "L" level in ID 
from an interrogator (4) Second data carrier response period (the latency time after 
instruction transmission of an interrogator is included) 

If the unit data period (the period more than a number clock is assigned to a unit data 
period since the response period of finite is the need at the time of change of data even if it 
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uses which modulation techniques, such as the FSK method and an ASK method, although 
it is in 1 clock period ideally.) of data transmission and reception is set to T here, the period 
which needs the response instruction air time from an interrogator for 2T and the response 
period of a tag will be set to 4T. The reason which needs this time amount is as follows. 
First, in an interrogator, since response instruction transmission taking time amount from 
the signal detection from a data carrier and transmission of data cannot be performed for 
every unit bit and the instruction itself cannot be made shorter than a unit data period, the 
period of 2T is needed, moreover, at the response period of a data carrier Time amount 
when the interrogator transmitted the instruction and a big signal mixes in the receiving 
system of an interrogator, after a detection system stops receiving a reply for a data carrier 
until it returns to normal (with recognition of the response instruction signal from an 
interrogator, a data carrier at this period) T on which he is making that judgment which 
should answer the next period, and air time 3T of the data carrier for negating time 
dispersion after a data carrier receives a response instruction until it answers actually are 
contained. 

[0006] Consequently, ID was set to 12T about 6T and "H" level, and the retrieval time per 
bit about the data carrier of "H" level was searched over the time amount of 9T per bit as 
an average. When the digit count of the ID code assigned to the data carrier for retrieval 
increases (i.e., if the maximum number N of this retrieval time per bit of the data carrier 
which must be recognized increases), it will influence the whole recognition time greatly. 
The average of the total retrieval time serves as 9 TxN. When searching the data carrier 
stuck to two or more goods conveyed on a band conveyor using such a system, loading, etc., 
the evil said that retrieval time does not do may occur. 

[0007] The object of this invention is to shorten the average ID retrieval time in the case of 
performing a nti- collision. Other objects of this invention are to search the ID quickly, when 
two or more data carriers exist in the response area of an interrogator. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
the data carrier system of this invention When searching the data carrier which exists in 
response area based on the ID number which consists of two or more bits assigned for 
every data carrier, an interrogator While carrying out sequential transmission of four 
response demands according to a 2-bit continuous data pattern When there is a response 
from at least one data carrier to each response demand, it transmits to the first portion of 
the next response demand including response check data. A data carrier When there are no 
response check data in the first portion of the received response demand and the same data 
pattern as a retrieval data pattern is in the bit for retrieval of self ID When response check 
data are in the first portion of a response demand which returned the response and was 
received in the second half section of a response demand While the data carrier which 
transmitted the response demand changes the bit for retrieval into the following 2 bits, the 
data carrier which did not transmit a response demand suspends the response in the 
sequence henceforth. 

[0009] The data carrier system from other views of this invention When there is a response 
from a data carrier, while transmitting a response acknowledge signal from an 
interrogator and directing carry of the bit for retrieval to the data carrier which answered 
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The 1st period which directs prohibition of the response by the sequence to the data carrier 
which did not answer, The ID number which consists of two or more bits which was the 
period which follows said 1st period, and was assigned for said every data carrier using the 
2nd period which returns a response from said data carrier when an applicable data 
pattern existed in the bit for retrieval Are the data carrier system with which the data 
carrier which exists in a radical in response area is searched, and when the 2nd period has 
a response from a data carrier, an interrogator While transmitting a response acknowledge 
signal to the 1st period, when there is no response, the 1st specific signal is transmitted to 
the 1st period from a data carrier. The 2nd specific signal is transmitted during the 2nd 
period. A data carrier When the response acknowledge signal is not received from an 
interrogator at the 1st period, while returning a reply signal with reference to the bit for 
retrieval of self ID only in the case of the same data pattern When predetermined bit 
migration of the bit for retrieval of self ID is carried out when a response acknowledge 
signal is returned from an interrogator at the 1st period and the response is returned to 
the ****** case at the 2nd last period, and the response is not returned, a response is 
suspended to future retrieval. 

[00 10] Here, as for the bit for retrieval, it is desirable to change a data pattern one by one 
and to repeat retrieval until there is a response from at least one set of a data carrier about 
four data patterns which are carried 2 bits at a time and which both consist of combination 
of 2-bit data. Moreover, when the 1st period and 2nd period are doubled here and it is 
defined as retrieval time, an interrogator until a response comes from said data carrier The 
1st retrieval time beforehand set as timing which searches the 1st data pattern of four 
data patterns, The 2nd retrieval time beforehand set as timing which searches the 2nd 
data pattern of four data patterns, The 3rd retrieval time beforehand set as timing which 
searches the 3rd data pattern of four data patterns, Retrieval of a maximum of four 
retrieval time by the 4th retrieval time beforehand set as timing which searches the 4th 
data pattern of said four data patterns is repeated. A data carrier judges whether it is 
which the 1st to 4th retrieval time based on the retrieval start signal or response 
acknowledge signal transmitted from an interrogator. The comparison with the data 
pattern assigned at the retrieval time and the bit for retrieval of self ID is performed, and a 
response is returned in the 2nd period according to a comparison result. 
[00 11] As for at least one side of the 1st and 2nd specific signal, it is desirable that it is a 
subcarrier with the signal of the total bit same value which is not modulated [ which can 
detect the reply from a data carrier ] . 
[0012] 

[Embodiment of the Invention] Before explaining the gestalt of operation of this invention, 
drawing 3 is used and the principle of this invention is explained. Drawing 3 is drawing 
showing the example of timing of operation of the anti-collision of this invention. In the 
following explanation, a data carrier will be called a "cordless handset." The example of 
timing of operation of the anti-collision of this invention was shown in drawing 3 . In this 
example, it receives every 2 bits of the ID code of a cordless handset, and the example 
which established four response periods is shown. 

[0013] At the time of the anti-collision actuation from an interrogator, response requested 
data ID which shows that it is ID search mode first is transmitted, and 8*bit blank data are 
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succeedingly transmitted to it to one response period, respectively. A response period is 
divided into T-four period for searching during T tertiary stage for searching Tl period for 
searching HH, T2 period for searching HL, and LH, and LL. the 4-bit period of the first 
half of this 8-bit blank data " an interrogator to a response acknowledge signal - 
transmission (it considers as a response check by setting the specific bit of the 4 bits to "H M 
or "L".) -- carrying out - during this 4-bit period of the first half - each - a cordless 
handset performs reference with the bit for retrieval of self ID. each — from 2 bits set as the 
specific retrieval object of self ID, and Tl period, a cordless handset returns a response 
among 4 bits in the second half of the retrieval time, when it is the data pattern of 
relevance as compared with order. 

[0014] When it searches sequentially from Tl period and there is a response, retrieval by 
subsequent retrieval patterns is not performed, but it moves to the 2-bit retrieval as 
follows. An interrogator directs a response halt to the cordless handset which did not 
answer while it transmits [ a response ] a response for a response acknowledge signal to a 
carrier beam case by the first portion of the 8 next bit-shank signals of a carrier beam 
response period and tells a cordless handset about the shift to the following 2 bits. Since 
this fundamental actuation is almost the same as invention given in JP,8-36623,A, 
detailed explanation is omitted. When there is no response acknowledge signal from an 
interrogator in the 4-bit period of the first half, a cordless handset is judged to be retrieval 
of the following pattern (for it to be retrieval of HL while searching HH), and refer to the 
bit for retrieval of self ID for it. 

[0015] Drawing 4 is drawing showing the example of a configuration of the data carrier 
system which used the data carrier of the gestalt of operation of this invention. An 
interrogator 10 is equipped with the selection circuitry 15 which chooses and outputs one 
subcarrier from the oscillator circuit 1 1 which generates the basic signal of a subcarrier, 
the frequency dividers 12 and 13 which carry out dividing of the basic signal from an 
oscillator circuit 11 by division ratio different, respectively, and generate the 1st and 2nd 
subcarrier, and the 1st and 2nd subcarrier, and an output amplifier 16, the 1st tuning 
circuit 17 and the 2nd tuning circuit 18 in drawing. An interrogator 10 is further equipped 
with the internal-processing circuit 19 which generates a sending signal, and the 
demodulator circuit 20 which processes the signal received in tuning circuits 17 and 18. 
The sending signal generated in the internal-processing circuit 19 carries out the FSK 
modulation of the subcarrier in a selection circuitry 15. The 1st tuning circuit 17 consists of 
an antenna coil LI and a tuning capacitor CI, and the 2nd tuning circuit 18 consists of an 
antenna coil L2 and a tuning capacitor C2. The 1st tuning circuit 17 and 2nd tuning circuit 
18 are connected through the capacitor C3 for adjustment of both tuning circuits, although 
it connects with juxtaposition as shown in drawing. 

[0016] A cordless handset 30 has the transceiver coil 31, the tuning capacitor 32 connected 
to the transceiver coil 31 at juxtaposition, a rectifier circuit 33, the demodulator circuit 34 
which performs the FSK recovery and the internal-processing circuit 35, the modulation 
circuit 36 for transmission, and the load transistor 37 for transmission. The 
internal-processing circuit 35 is equipped with EEPROM35d rewritable on ROM35c which 
memorized CPU35a, RAM35b, a program, etc., and an electric target, and interface 35e 
like the general digital disposal circuit. 

6/10 



Japanese Publication number : 11-306297 A 



[0017] An oscillator circuit 11 generates a 4MHz reference signal. This reference signal is 
supplied to the 1st and 2nd frequency divider 12 and 13, and the signal (125kHz) by which 
dividing was carried out to 1/32 in the 1st frequency divider 12, and the signal 
(117.6470588kHz) by which dividing was carried out to 1/34 in the 2nd frequency divider 
13 are acquired. When the internal-processing circuit 19 directs transmission of the data of 
logical-value"H", the output of the 1st frequency divider 12 is chosen by the selection 
circuitry 15, and a 125kHz signal is sent to tuning circuits 17 and 18 through an output 
amplifier 16. On the other hand, when the internal-processing circuit 19 directs 
transmission of the data of logical-value"L", the output of the 2nd frequency divider 13 is 
chosen by the selection circuitry 15, and a 117.6470588kHz signal is sent to tuning circuits 
17 and 18 through an output amplifier 16. 

[0018] A cordless handset 30 performs data transmission in an ASK modulation. Actuation 
of the cordless handset 30 is explained below. The power in a cordless handset 30 is 
changing and using the subcarrier which received in the tuning circuit which consists of a 
transceiver coil 31 and a tuning capacitor 32 for a direct current with the diode and the 
smoothing capacitor of a rectifier circuit 33. In performing data transmission from a 
cordless handset 30 to an interrogator 10, the data generated in CPU inside the 
internal-processing circuit 35 are transmitted to a modulation circuit 36 through interface 
35e, and it carries out the on-off action of the load transistor 37 for transmission according 
to the output of a modulation circuit. Then, the current which flows in the transceiver coil 
31 changes, and the strength of the electromagnetic coupling between the transceiver coil 
31 and an antenna coil LI changes. The demodulator circuit 20 of an interrogator 10 
detects change of the electrical potential difference generated to the ends of an antenna coil 
17, and amplitude change of the 125kHz signal specifically outputted from the 1st 
frequency divider 12, and restores to the data from a cordless handset 30. It is a band pass 
filter actually, and change of the amplitude of the subband signal sent from the data 
carrier and a phase is caught to the 125kHz signal outputted from the 1st frequency 
divider 12, and recovery actuation is performed. 

[0019] The flow of anti collision actuation of the data carrier system of the gestalt of 
operation of this invention is shown in drawing 1 . An interrogator 10 transmits a multi-ID 
recognition command (step 201). The latency time beforehand set up as a preparation 
period of data transfer initiation of an interrogator 10 and a cordless handset 30 is 
prepared. Moreover, a non-illustrated counter is set to this latency time 1 so that the object 
for retrieval may begin from 2 bits of a head first as an initialization activity (step 202). 
[0020] A 8"bit blank signal is transmitted following transmission of ID recognition 
command (step 203). This 8"bit period Tl is a period when the cordless handset which has 
ID of "HH" as 1st response period answers. The cordless handset which has "HH" in the 1 
or 2nd bit of self ID returns a reply signal in the 4-bit period after the 5th bit of a blank 
signal. A transistor 37 is made to specifically turn on in the modulation circuit 36 of 
drawing 4 , the joint relation between a coil 31 and 17 is changed, a modulation is applied 
to the 125kHz signal showing the blank data from an interrogator 10, and this change is 
detected in a demodulator circuit 20 (step 204). 

[0021] An interrogator 10 will transmit a response acknowledge signal, if the response 
from a cordless handset 30 is detected. If this response acknowledge signal is received, the 
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cordless handset which returned the response will carry 2 bits of counters, and will equip 
the next retrieval with them. The cordless handset which did not return a response on the 
other hand suspends a response (step 206). Next, in order to move to 2~bit retrieval, it 
moves to step 214, and the counter of an interrogator is carried (step 215), and it returns to 
step 203. 

[0022] When a reply signal does not return from all the cordless handset, either, an 
interrogator 10 transmits a 8 -bit blank signal succeedingly (step 205). This 8-bit period T2 
is a period when the cordless handset which has ID of "HL" as 2nd response period 
answers. The cordless handset which has "HL" in the 1 or 2nd bit of self ID returns a reply 
signal in the 4*bit period after the 5th bit of a blank signal (if this is seen from ID call mode 
signal, it will become the 8 5th [ +] bit or subsequent ones). It progresses with steps 208, 
214, and 215 similarly hereafter, and returns to step 203. 

[0023] When there is no response also here, an interrogator 10 transmits a 8*bit blank 
signal succeedingly (step 209). This 8-bit period T3 is a period when the cordless handset 
which has ID of "LH" as 3rd response period answers. Since actuation is the same, 
explanation is omitted. When there is no response also here, an interrogator 10 transmits a 
8-bit blank signal succeedingly (step 212). This 8-bit period T four is a period when the 
cordless handset which has ID of "LL" as 4th response period answers. Since actuation is 
the same, explanation is omitted. 

[0024] Here, a concrete example is explained using drawing 2 . Actuation is explained 
using the case where three sets, a cordless handset 1 (ID'HHHL ...), a cordless handset 2 
(ID-LH ...), and a cordless handset 3 (ID-HHLH ...), are stored in the shelf as a cordless 
handset. An interrogator continues at response requested data ID which shows that it is 
ID search mode, and transmits 8-bit blank data. The cordless handsets 1, 2, and 3 which 
received response requested data ID check the 1 or 2nd bit of self ID, and when it is HH, 
they transmit a reply signal to the 4-bit period after the 5th bit of a blank signal. In the 
example of drawing 2 , from the head of ID of a cordless handset 1 and a cordless handset 3, 
since 2 bits is HH, two sets of these cordless handsets return a response. On the other hand, 
from the head of ID of a cordless handset 2, since 2 bits is LH, they does not return a 
response. When there is a response from at least one set of a cordless handset (it cannot be 
recognized most from how many sets the interrogator had the response), an interrogator 
transmits a response acknowledge signal. The cordless handset which received this 
response acknowledge signal carries the counter which it has in self, when the response is 
returned, and it sets the triplet eye of ID, and the 4th bit as the object in comparison with 
the next blank signal period. The cordless handset which did not return a response on the 
other hand will be in a response idle state, and it stands by until following response 
requested data ID is sent. 

[0025] Although an interrogator transmits a response acknowledge signal in the 4-bit 
period in the first half of Tl' which is the next retrieval time and the 2-bit retrieval as 
follows is started since Tl period for searching HH with drawing 2 had the response from 
cordless handsets 1 and 3 When the cordless handset which has ID pattern of HH in 2 bits 
of heads is not An interrogator transmits a 8-bit blank signal as T2 period succeedingly. 
When waiting and it do not have a response in the response from the cordless handset 
which has ID pattern of HL in 2 bits of heads, either, a 8-bit blank signal is further 
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transmitted as during T tertiary stage. When waiting and it do not have a response in the 
response from the cordless handset which has ID pattern of LH in 2 bits of heads, either, a 
8"bit blank signal is further transmitted as a T-four period, and it waits for the response 
from the cordless handset which has ID pattern of LL in 2 bits of heads. 
[0026] Since Tl period had the response this time, it moves to the triplet eye of ID, and 
retrieval of the 4th bit. since the response acknowledge signal is transmitted by 4 bits in 
the first half of a Tl f period - each - it can know that the cordless handset moved from bit 
** for retrieval to retrieval (the triplet of ID, and 4 bits). In a Tl' period, since cordless 
handsets 1 and 3 do not have ID pattern of HH in the 3 or 4th bit, it becomes a no response. 
An interrogator transmits a 8-bit blank signal as T2 period succeedingly. Since a cordless 
handset 1 has ID pattern of HL in the 3 or 4th bit, it returns a response at this T2 period, 
and since a cordless handset 3 does not have ID pattern of HL in the 3 or 4th bit, it serves 
as a no response. 

[0027] Since there was a response from a cordless handset 1, an interrogator does not 
progress to the retrieval between the triplet eye for retrieval, and the bit [ 4th ] T tertiary 
stage, but progresses to the 6th bit bit [ 5th ] for retrieval. An interrogator transmits a 
response acknowledge signal by 4 bits in the first half of a Tl" period. A cordless handset 1 
carries a counter and sets the 5th bit of ID, and the 6th bit as the object in comparison with 
a degree. The cordless handset 3 which did not return a response on the other hand will be 
in a response idle state, and it stands by until following response requested data ID is sent. 
[0028] Above, since two sets of three sets of [ inner ] became a response halt, a response can 
be detected henceforth to the bit of the last of ID of a cordless handset 1 by the detection 
periods Tl and T2 corresponding to the pattern in every 2 bits, T3, and T four, respectively, 
and it can distinguish ID of a cordless handset 1. A cordless handset 1 carries out a 
response halt, and detects ID by the same technique as the above about a cordless handset 
2 and a cordless handset 3 henceforth. In the sequence shown in drawing 1 , the time 
amount needed for retrieval per bit is calculated. A 1-bit sequence is as follows when ID is 
"LL" level. 
[0029] 

(l) response instruction transmission (2) of as opposed to the cordless handset of "HH" 
level in ID from an interrogator the first cordless handset response period (the latency 
time after instruction transmission of an interrogator is included) 

(3) response instruction transmission (4) of as opposed to the cordless handset of "HL" level 
in ID from an interrogator the second cordless handset " response period (the latency time 
after instruction transmission of an interrogator is included) 

(5) response instruction transmission (6) of as opposed to the cordless handset of "LH" level 
in ID from an interrogator the third cordless handset response period (the latency time 
after instruction transmission of an interrogator is included) 

(7) response instruction transmission (8) of as opposed to the cordless handset of "LL" level 
in ID from an interrogator the fourth cordless handset - response period (the latency time 
after instruction transmission of an interrogator is included) 

Like the case of drawing 5 , if the unit data period of data transmission and reception is set 
to T, the period which needs the response instruction air time from an interrogator for 2T 
and the response period of a cordless handset will be set to 4T. Consequently, retrieval 
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time [ as opposed to the cordless handset of "LL" in ID ] is set to 24T. However, when 
response periods are the first, the second, and the third, the retrieval time which the 
cordless handset which answers also has and these take is set to 6T, 12T, and 18T, 
respectively, and the retrieval time of the average per 2 bits is set to 15T. When converted 
per bit, retrieval time was set to 7.5T and 17% of improvement was found compared with 
retrieval time 9T in the conventional approach shown in drawing 5 . 

[0030] If the method which searches ID a triplet every performs same technique, the 
retrieval time of the average per bit will be set to 9T, and will become long compared with 
the case of 2 bits. This reason originates in exceeding eight response periods in the case of 
a triplet rather than 6 times of the response periods which will set up and repeated 3 bits 
of response periods in every bit. Thus, as for ID, searching every 2 bits is desirable. 
[0031] 

[Effect of the Invention] As mentioned above, according to this invention, anti collision can 
be performed efficiently and ID retrieval of a data carrier can carry out to a high speed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a flow chart explaining actuation of the data carrier system of the gestalt 
of operation of this invention. 

[Drawing 2] It is drawing explaining actuation of the data carrier system of the gestalt of 
operation of this invention. 

[Drawing 3] It is drawing explaining the principle of operation of the data carrier system of 
the gestalt of operation of this invention. 

[Drawing 4] It is a block diagram explaining the configuration of the data carrier system of 
the gestalt of operation of this invention. 

[Drawing 5] It is a flow chart explaining actuation of the conventional data carrier system. 
[Description of Notations] 
10 Interrogator 

30 Cordless Handset (Data Carrier) 
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&y ! -9*v y I D(DSic-r?) 2 tTy hcof*— *C9 
4o©M^fct>'^->'iJ^IK$^t 1 o<Dv"— 9 

'>*< 1 t 1 o©x— y r*»e>je«F^*ofc»# 

tCj£g£5g£&a»ofcx-*=¥-*' y com— *s— !rv 
^U:*i«tS£iia©JS«FSr*Jhi-5 £ b tic, j&gLfcx 
y TOfemVy h«r*<0 2 tfy hfc*m£-t£3 

9 - v 7l>ib R/i 5 ftHcOx- * - f Sr»lR L X M 
^tfifBI D©£bTy h*s»7i-5*-e«fc5ili-r. t 

x # ^ y r 3 #£■ ic, 

4ocwS^g#£JH&i£{fi-r5t itic, £jS«Fg#fc 
*tLT'>&< 1 t loOf'-^^t y 7A^l5^ s fo 

^-y#lE© i Dco^^*f-y Mc=fir 3 li-g-ic, 

HEfcigfi Lfcx-i?^ y Tfi^^^* t- y b £#C<0 2 
tfy Mc^jE1-3i i tic, ««FS*S:iS«U**»ofc 

t'y Nj&^fcS I D#-§-$rS{C^3iy T^lCffft-rs 

VTK&mM&v'-y h<om±tf k tti:, 

«FLfc*»oi/!:x*— + y TiC^LT-tCDv— ^ry^f 
1 co^Pfli . huI£^ 1 ©JfflWlc: 
5 1 # IK < J»IBJ o T«**l* C y Htctt S i"5 x*- ^ 
^-^#&1-3^tcftj|Ex-^-Y y 7 



(2) 

2 

^M-tW, 2 OiMt Srffl^TBfffSx-^^r-v V T»tc#j 
tMBltllHittMfBJB 2 coffiffltcMfB-r-* * * y T*»fc 

itffiafcgtel&ff^SrgfB Uti^v^tiigao I D 
x-^/^-vco^cD^^ff -§-^311-2: t tic, Su 
fcS-g-ictt, IfJlHlcOHfrfB^ 2 co»^ic^Sr31 Lt^5 

20 A 0 

(±2 t*s> K<5o*fT±»f $1x5 t tic, 2 t'j/ hCf-^ 

[»*«6] |f*:3S5ic*JV^-C, BuiHf&l ©^ratmi 
IE* 2 ©JWWSr#fe*Ttt5RJ!8M t S« Lfc^ic, mj 

30 miiE4oco-r — — y<D% 1 co-r — — 

buIB4o©x— — vtfJSB 3 w-r— v$r^ 
*-f5^'f 5 L'C7*^^6? ^ ^^TV^5^3<7?^^ 

tfflE4o(07 !f — 9'*9 — v<0^4co-r— — ^Sr^ 

^p B i* T-coft^c 4 mfemmmvtkm&m oil, 

^r*t©*3WHIHJ-eife5i»Sr*iei^ ^to^m»raic«ij 
■y ht©Jt«S:tTi/\ it|S5lS*lcjS DTtaSE^ 2 coffin 

xjES^^s-rrt^mt-t-sx-^^^yr^x 

[S»#3B7l lf*3S4, 5Xi±6iC*3^T, BUffi^ 
so 1, 12 V>mim%<»'Mi. < t t>-#f±£: t' y K ID-fit 
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3 

A. 

[^COf&BBftfftPJl] 
[0 0 0 1] 

i^o^si t <o n T*tT 5 «t 5 ft •> * r- a gg-r 5 o 

[0 0 0 2] 

icAo-ttfcT-'-*^ y Tiigaw i d^kpp^ic^ 

S1ft-Ur*D(t(iAv\ LA>U WcBA^TtiSrScoft 
ItWS^Srx-^^ y TX'frte 9 v-^xAcd^ 

X i> I D =■ - K SrBfflfc-e £ 5 ^S^ttSg $ *vfc<, ^ ^ T? 

[0 0 0 3] ifcP^sp 8-3 6 6 2 3 lC|E*c©3§ 93 

tTyf • => y its >&n$L1rZ> lowMtibS. r 
<£>3Pj3T-f±, ID3-K0 1 t* y V (Dim ^-^^Mzttfc 

##J£ax-0^ 0 CTxitt, I D 3 — K <£>{§•§- U"</i<-A> 
" H " <om& K K n m^coW,- <r>W M \z.<?—9 
dr^yr^^L, I D3— KcOfs-§-U-^</^ "L" 

I Da-K^ofcx-^^-^yTfi:, «»/S1?£«J]: 
[0004] — i&ftjftT^ • 3 y ^(Dis—tr^x 

>Ffi-2)X-^^-vyT^^cD^«:»WWffl^^S«-r5 
-?dr-<r y TAS#£U #Sfc<^-* y TAS[63B#tC 
t^t?#5 0 ft, 0 5H\ i!ufEcD'8f?fl¥8-3 6 6 2 3 

[0 0 0 5] 



(3) 

l;^i$n5B#P H ^ff^-f-5o 1 t-y hcD->-^>-^ 
tt, I DA 5 " L" U"</KO«-&^(±«TO,t M-ftSo 

(1) KP^^cD, ID* 5 " h" L-^/vco-r-^^ y 

(2) jg-w^-*^ y Tjs^wPefl (KPamw^^w 

(3) m?$mfrb(D. i da 5 " l" i/^cD^-^^-Y y 

io (4) ^zrof-^^fti)7» a 1 («Pp^(0^fi^m 

izmv^xbtiz, ) ^Tt-r5<b, HPaTO^b^js^ 
^^ms^m 2T, ^ ^ro^fflRmc&gftWPpflu 4 

WLfcti^Zmm ls±^t\z£<9 W?$W(V%:mm~*$ ft 

m^fiAi- 5 d t <t o -c^ ta ?s a 5 ^- * * y r * 

M m Sr S 17 it ft < ft o T A >6> IE % \ z M 5 4 X (O Bf M 
CCWtf-^Jft y TttKP n ^/4^c7)/J;^^B 

30 A^^^^^tT 5 ^xtDmmtbtetSb'oz ztthm 

[0 0 0 6] dCO^*, IDAS" H" U^/KOf-^* 

■r y rteiov^T© 1 t'.> hmtcocD^mmmiteT, " 

H" U-</H-o^T(i 1 2Ttft(9, ^iLtlilt' 
•y hfcfcip 9 Tt,cOB#P^SrA^7T^^^tLT^fc 0 ;© 
1 t'j/ hafcijro^fflP^fi^^^-r'-^^^ y T(i 
#|i)St?>WcIDJ - K»«t»AS# < ft 5 t , ip-^fg 
ft Uft ittutf ft ^ ft 1/ v?*- * ^ y T Wft^cflifcN A^Ji 

40 ^^PflW5pi$)H9 T x Nift5 c ~co#ft->^xA5r 

/3iN-c-<A<h ='>'< j rxv®i££*izmm?>ffi&. ffimm 
\zmn btitL*?-*** y Tcommzn- 5 ^(c^^ 

BtP^ASF^iC^-^ft^i b 5 ^*A 5 l§^-r5 "T^ttASfc 

5. 

[0 0 0 7] *3PJlC9@lftf±. 7>f • =■ y v?s >-Srtr 
5^co^*&I D^^B#F B ^M^-f-5.dtlc:fc5„ 
9^wttwS6t)tt, «^ccdx-^^^ y TASKPpTO©^ 
^y TfKUcftte-tzm&^o) I D©^m$rJS<tT5 d 

so [00 0 8] 
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5 

— vtlDC'r— 9*9 — y^iSO I D©^MttV 
MctfStifcK:, U S«7 

tt. JES«FK*Sr26«L7h'5*-^*+ y T[4tfc3S>Et« t'y 

L* *>o * * ■* y T tt6t«-t © v"- K ft 

[0 0 0 9] #%&W<DttL<Dl&M.frt><07 ! —9* J r 'J T*s 

X7-J»i*. *r-9*t y r*»bJC**sWofc*g-^Kra 

fctftSRatfetfy hro«f±WSr»S%-r5 tit!:, j£«FL 
*£l)>i1Z.7 i —9*cV y TI^LTfOv-^yxt'ClS 
«F*ihSr}g*i-5« 1 ©#jP*5 t . bu!ES5 1 ©JHMKillS 

ffi-T 3 »£■ i~ ftfffEx - * ^ y TA^JCffSrig-t-* 
2 co^HWt tr^-annEf*— y 7Sl:« «9 St 

#4t5f-^^t y T«:t&5Ki-5'?*-#* * 

-a-ictt^ i ©smuts* i <D#j£m#&i£{§ u as 2 ©jw 

1 ©^K«F B TO>ibJS«5fefg{f LT^fcwsg 
-g-Kfigg,© 1 D©&gf*t#it'y t-£r#R8U I^U/r— 

©Sg2©$8P B 1(cj£*£igLTV^4§'8-[4ga© I D©#t 
Sfcfchfcfc'y hSrgfrJSf y M£»U JS«F«rig UTWSei^ 

[0 0 10] ::t« &3!*f*f y M42 f y h-3otfr 

±tf ttc, 2 try h©x— ^©jfi^-g-^**^ 

!i5 4o©f-!5'^->'l:o^t'>i'i< ttl ^©x 
- * * * y T D*b JEWff 5 * -CHIMftx- * - v £ 

1 ©jwiw i SS 2 ©jjJjfyj ^^^-&T^m«p B l t £S ufc* 
t% 4oof-^/^-y©$i(Df-^^-ySri 
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£t£3rt3*-f 5 vy*£ LT^N&jefckJvcv^!^© 
t&5isfflPf5 t , 4 o©x— 9*9 — >"© Jg 3 ©5='— * 
— >'&tft3M-S*i' 5 >y*£ LT^fcJEftfeixTV^S 
3©tt5R^BMt s itu!5 4 o©fr- /-^ - >"©31 4 ©x 

-cv^B4©^^ras-e©ft*:4o©^^w©^^ 
*»5 5su 7 ! -9**yTteWfflWifrt>i£m ztizm 

vW^©*£$Wp5T;fc£^£«;£U ^©1&s£»iPflt#J 
10 OSt^fcf-^-^iSBffl I D©*&3m&f 
y hi©J#R4rfrv\ JttM6*l-JC fCfS 2 ©88WTJ& 

[001 l ] SB l . W> 2 ©«r£f9-§-©'>* < t 
-r-^^r-v y T*"fc©igft^*nBlffi^M^ia©^tf y 
hlH-fit©fS«-Sr^o«fti^)ST*fo5^i:^a* 
[0 0 12] 

K» ^^©iffatrlgiaSrffl^TtSiW-rSo (113(4*^ 
^^©T^^ • => y v> 3 >-<DW)ft9 4 S vy'^JSr^i-El'e 

tb^^-f 5 >9m*m\^tL. ^©0>JTf±T-«© I Da- 
K©2 t*y Nrtic*fUT, 4o©JS^»3^Sr^;it/c^!l 

[0013] f€Pp E MSM»b©T>'^ • 3 y ^ayiWl: 

I DSr^ff L, ^Hti?l#^V^T lo©j£«#IPfllc:*tL 
T^ti^r*ti8 t'y hW^y^^x-^Sr^f-rSo IS* 
fflWf4HHSr^^-t-5^»©T lMWi:, HL5r^mi"5 
30 S©T2M LHSrtftSRi--55fe©T3JHWJ3j;a«LL 
fc«*-r5fc©T4JHWlC#tte>*b3. r©8 fy h© 
^9>^7 : '-i5'©mr¥4 If y hO}WraicUtra**»b*S«F 
fitlg«-§-$r^f (4 fy H©rt©#^fy hSr" H" * 
fcH" l" its: tict^^miS^i-So ) u r 

©HU^©4 fy hJWIffltf fc#^«(f±ia© I D©^^*f 

ftt#«iftotV>5 2 t'y T lMm*bm\Zi£& 
LXi<^Wi%<D7*—9s<9->'X°foZ>m&\zte*:<D&im 
JWW©«*©4 try hroWtjC^Srog-*-. 

40 [ 0 0 1 4 ] T 1 ttWft'&JKICtt* UTV^lSfiiSfc 
7t^f{C(4JW|S^©^^-«^ — VT*©^^f4fffc-f. ^©2 
t'y h©«S(f»w»5. Hra«f4JC*S:SJtfc*&fcf±JC 

^*?rS:»tfc^Wra©^©8 t'y 
7>-^{f-§-©Hfj¥a5T'^mL, ^«(C^©2 t'y h-© 

-Ctt£S#ik3r»^1-*o r©£*^^»j^(4^M¥8 
-3 6 6 2 3^$g(Cffi«©|g|^t(il?[f)DT'fc?)©-e 
»JB*KW«:**i-S. Ht)^©4t'y hffiPQKiltnttd^ 
b©/^*5tlgm-^^«^#^l-f4, ^(4*©/^->- 
so (#J;if4HHtM$0LT^fci#teHL©8S3s) ©1^* 
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^JWrLTia© I D©*SR»*ifj/ h©#S5rlT5 0 
[0 0 15] [gNfi^lgBJWllSS©^^©^'— y 
TSr/fJi^fc-r— 11 Tv'^'7 L ACDfl}^JSr^i-I2|-e 
fe5„ EHcJbM^-C, «mm 1 0 »4»3lft©S*(3#Sr« 
dtrTS^iSESSl It, ^^0SS1 l*»e>©**fll*Sr 

*4i-5^BlHlKl 2, 13, fcJBl, #2 
b lo©«8^jSSrS^LTttl*-r 551^0^1 5 £, tt5 
6, ffiaHMlBlEgi 7*»J:tMll2©IBI«ia 
SSi s&flM:*. KRHii ottJEfc, 
SrtgB&SlHlEgl 9 HPIhI8§1 7, 18T*Smbfc 
fg^£&3t-5«fllH]&2 O^fS^S, rtffi4Q-aia]& 1 

fe^FSKfltl., ^1 ©I^HlHlSgl 7(±T>-^i-3 

l tPliayfvtc l -eM$^, ^2©Hi 
mtgi sfixv-r+a-ivwL 2 tmi3yfytc2t" 

«fiK$tu5„ $l©l3miEltel 7 i^2©HPlH]SSl 8 

©PSffl © = V-f V-b- C 3 Srtf- L-X^m L T V ^5 , 

[0 0 16] T-i3 0liM<|ai'^3 1 i , 
^/W3 l!C3fe?lJ{C«iK$nfclW)lS=^Vi^3 2t, S 
M0SS3 3 i, F SK«f$£tT9«MH]Sg3 4, rtSPAQ. 

aiaiss 3 5 , smiakiiibik 3 6 , ans fflft^f h 9 > *s 

3 7SrW1-5o rtgB*aa[i]SS3 5 WMttttfcflHWG 
SIsIS&iliMtl-, CPU3 5a, R AM 3 5b, :/n 
9A^5rfEltLfciROM3 5 c , 

4EEP ROM3 5 d y^7i- 3 5 e <H» 

[0017] ISJBIhIK 1 1 f±fc ix.«4MHz ©g*g{f 
H§-«rdty£-*-3. ^©S!|§tl±^l, ^2©^-MI(H]SSl 
2, 1 3lCtfcjfg$*L, ©#JSlH|8g 1 21? 1/3 2 ^ 
ftm£1Xtcm%- (1 2 5 KHz) £ 3? 2 ©#J!lH]g& 1 3 
tl/34 ld#Ji $nfcff-§- (117. 6470588 

khz) rtffl^aaiHiK i 9 sssjftaffl" h" 

©^-^©iUfssrfg^-rs^a-j-iiiiiRiEiKi 5 -cm 

©^JllUSSl 2©tiB7j£311tRLT 1 2 5 KH z <73{f -S§-£ 

mtimm^i 6^i,xmm^i 7, isk&So- 

rtg|5MaiH]?Sl 9^Sffi" L" ©x-^©&{l£ 

»*-f5«^^ttatRiais i5ti2 1 3 © 

fcb7j£jIiRLT 1 1 7. 6 4 7 0 5 8 8KHz©fafSr 

[0018] T-^3 0 f±A S K^f§T*7='-?i£ff £rtr 
^T^©-^#3 O©»)t|;£tfc0J-r3o »3 0W 
m#tti3BH3=>-<A'3 1 tlSlH^VxVD-S 2*»b*fife 
$nSI^P(H]SST'S{fL.fc«Sjl)KSrfi»ftlHlSl3 3©^-T 

V^. ^$13 Od^ftnttl O^x-^itmSrtT^^ 

tctt, rttB*aaiEisS3 5ortSnwcpu-pjS4ufcf- 
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3 7 • ^-7»)f^$-ti:5o T Z> t i^gff => J >\, 3 1 

fcifeftsmSfEi^bU iS(f3^;v3 1 iryffa 
-T/VL llW©WBS*©!ft*«sKflsi-*. JCPpIHI 0© 

twna82oi±7yfta^^i 7©faqffi(c^^-rsm 
&.<Dmt. ftftftidteis 1 ©#jiie]8 1 2*»f>m***b 

5 1 2 5KHz©fB-§-©«*S^kS:^WLT^3 0rt> 
X*, S5l©$W3iaBl 2*»btb*S*v5l 2 5 KHz© 

froo 

[0019] in 1 \z^^m<DmM<DMWt<07 s — y 

M^*S5feK©2 t's/ h^fe^S^t-^FE*©^'?^^ 
$r 1 Urj'7*2 0 2) „ 

20 [oo20]i Digit 3 y K©j&fetei&# 8 tr ^© 

y^V^fg^-^rj^m-rS Ufy7"2 0 3) „ ^©8f 
y hfflPflT 1 1 ©JS«FJHWt LT" HH" © I D^r 
ftro^F-tiiSjC^i-SJHM-Cfca. g 3© I D© 1 , 2t' 
HH" ^o^iB77>-^(lf©5b'7h 
S£t»©4tTy h©JHra-eiS«:m-S-Srigi-. *flc«Jfcf± 
H14©^p[H]!f§3 6T* h7y-^? 3 7£jJ->'£i*\ =" 

-y/^3 i, 1 7ffl<D&&m&*mt&i3:. nmmi ot>> 

tjC^^f- ^Sr^i-1 2 5KHz©ffi^SS: 
30 04) „ 

[0021] scfpWsi oh:^«3 0 *»&©«»*« m-r 

JC«SrffJhi-5 Ury/2 0 6) „ 2 f 5/ h ©tfc 
^(^SfcJt)^T-s'7 ,> 2 1 4(C^«? V KPpTO©*^^^ 
Srlff±tfL (^fy72 15) „ ^ v~f 2 0 3 K h if 

[0022] }f(D=f-m^hhiz^m^m^xz.ti\ / ^m 

SriHlf-rS Ufs/72 0 5) <> :©8fy»1T2 

am2<Dit^mmt ut" hl" © i D^^o^a^ 

«F-t"5»IIB]-e*»5o SaoiDOl, 2fs/N@{c"H 
L" ^o«li77y^(lf©5t'7 h B«»©4 f 
s/ h©JWM-CJC«F«#S:iSi- (r^(4 I DWtUU- 
K«**»ba*i 8 + 5 tr-y hBWP$ift3) . £Jl1ftP] 
il^f^7'2 0 8, 2 1 4, 2 1 5ti!^f77'2 

0 3fC^t*^ 0 

[0023] r r xhitm^ ^W&\z. temrsm l ott 
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2 0 9) o rcD8 fc-y H^P B 1T 3tt^3(DJ^^Wt L 

x" lh" cd i D&ft^mtffc^irZMmx'hZ. » 

^(c(4KP H mi om\Zm2 8 t"y hcD^-y:/y{f-5§-£ 
^m-T5 ^7~yf2 1 2) „ r.c7?8 My h»]T4l± 
!i?4cD]ft|^P B 1t Lt" LL" CD I D£lfo^«i/$ 5 J&¥ 

[0 0 2 4] B r ^^M^rl2!2 5rffl^TlS.P^i- 

5o LTT-Il (ID: HHHL 

2 (ID: LH • • •) , ^3 (ID: HHLH ■ ■ 

m-rz* nmmn i Dt^^e- Kt*fe^r t ^-rm^ 

B*x-y- I D}c3l#jgg# 8 My hn^y^tT'-?* 

^m-rs, m&m*^-* i D^sif ufc^a 1,2, 
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